Dendrimer-protein interactions studied by tryptophan room temperature phosphorescence.
Dendrimers are a relatively new class of materials with unique molecular architectures, which provide promising opportunities for biological applications as DNA carriers and drug delivery systems. Progress in these fields, however, requires knowledge of their potential interactions with biological components at cellular and molecular level. This study utilizes Trp phosphorescence spectroscopy to examine possible perturbations of the protein native fold in solution by neutral, positively and negatively charged fifth generation polyamidoamine (PAMAM) dendrimers. Phosphorescence lifetime measurements, conducted on model proteins varying in the degree of burial of the triplet probe and in quaternary structure, show that dendrimers interact with proteins in solutions forming stable complexes in which the protein structure may be significantly altered, particularly in superficial, flexible regions of the polypeptide. Both electrostatic and non-electrostatic interactions can give rise to stable complexes, whose affinity and limited number of binding sites distinguish them from mere aspecific molecular associations. Of direct relevance for the application of these polymers in the medical field, structural alterations have also been detected in human plasma proteins such as serum albumin and immunoglobulins. The above results suggest that Trp phosphorescence may provide a useful monitor for working out experimental conditions and protocols that help preserve the structural integrity of proteins in the presence of these polymers.